Apoptosis of circulating lymphocytes induced by whole body gamma-irradiation and its mechanism.
We studied the apoptosis of mousecirculating lymphocytes and its mechanism induced by 2, 4, 6, and 8 Gy of whole-body gamma-irradiation and the expression of bax and bcl-2 gene products as related to apoptosis. We found that, in the early stage after irradiation (4th-7th day), the percentage of lymphocyte apoptosis increased rapidly. Four hours after 2, 4, 6, and 8 Gy of gamma-irradiation, the apoptotic lymphocytes were 2.6, 3.8, 5.5, and 10.4 times those in the controls, respectively. A good correlation was found between the intensity of apoptosis and the radiation dose. As the radiation dose increased, the absolute counts of peripheral lymphocytes decreased sharply; 4 hours after 2, 4, 6, and 8 Gy of gamma-irradiation, the lymphocyte counts were 82, 63, 47, and 22% of the controls, respectively. The peak value of lymphocyte apoptosis was observed on the 7th day after irradiation using the in situ terminal labeling method, and the apoptotic lymphocytes were found to be 16 times the number in the controls. These results were in accordance with those obtained by the May-Grünwald-Giemsa staining method. The absolute counts of peripheral lymphocytes dropped to their lowest value on the 7th day after irradiation, suggesting that lymphocyte apoptosis might be the major cause of lymphocytopenia in the early stage after irradiation. The abnormal expression of bax and bcl-2 gene products in irradiated lymphocytes was closely related to apoptosis in peripheral lymphocytes.